a V °- r ^ r ~i ^ ^ f 



aeposi tir.g a: - : mter-meta^-aieiect ric 'IMD. 
substrate ana more particularly, relates to a method for depositing 
a silicon oxide dielectric layer on a silicon wafer by plasma 
errauceo onem: ca 1 vapor deposit ion i ncoroorat ina a heat-treat ma 



r outqassmg prior to tne deposition process. 




as 



in re 



. <zr O O 0 O Cl 



±ne aeocs 



^ c; c; ^ 



; s e a as an insulator ret v: eer. eonooeoiv^ 

be deposited undered and then dens i fled 



oxen tne oxide layer 
ayers, the oxide film 



_ e v ci o e a 



iperatures. A common method for derositinc 



. licon dioxide films 



;x]Qdtion or s 1 1 a no 



;emoera t ore 



at 



i' n e r e a c o i o r 



a i o> :•: : ; e 



can a±so ce oseo to prodooe s: 



oxide bv varvir.a tne NO /SiH- 



: ao 



. s o e s ;. r a o ■ e 1 o 



no a ra» 



■> ^ o n o 



p h o r e s i s t by a n oxygen p I a : 



;rganic materials to form volatile 
products such as CO, CO ana HO. A barrel reactor can be used for 



is 



t o n s 



. t: a O ^ w 1 l I ! 



. r. •"• Oiasna 



n n ^ 



conventional process or oxide deposition by t: 
a NO oiasma treatment is first performed on t: 



- pi rr~> r ^ T - T p 



e s 



p pi T T £ ^ * 



: e earn e o 



providing a stable vacuum in the process chamber and then by the 



recess 



coceo rv a 



- ^ T p O ] 



; * , G 'J G t tr U dt 



iSeS, Or 



y — 



G W a t ^ ^" ''^ DO ^" r ^ -3. ^ n S 3 b ^ v " b ^ '"I ~ ^ 



toe, cause tne most prco 
u a v e time re g s c g g g i r g m 



some 



) u surrace ana 



:a GV.G covered by Goo depositee cxicie film leading to '/Old 
problems . The go id probicn, or sorret irres known as VN the bubblinc 
problem," is more severe at the wafer eage where it is more likely 



5DSOTD 



:anse eraoeono in tne 



tne oxide layer in turn causes severe quality problems i: 
subsequent 1 v decosited and iormeu metal interconnect linos, 



e^cimina t eo a l tooetne: 



p >~. C; ' i v~ p V p 



: r o r c c - 



a method for decositin: 



cracana 



c 01 t r e p r s s g n t i r. vGr.t i cr. to p r o v i ci o 
1 layer on a semiconductor wafer tnat 
peeling problems of the IMD layer 



o e o o s i t e d . 



s a furthe: 



o t t r e d r e s e r t 



ae 



^ ct \ C L 



warer 



:po rating 



reatma steo into the deposition 



crccess 



ic an 



• 



r r c cess 



;se::: invention t< 



pro viae a rrerrco zc: 

semiconductor vofer by a plasma CYC technique wherein the wafer is 
first heat-treated at a temperature of at least 350°C for at least 



to evacerate imouritv oases fret: tne wafer surface pr 



0 = 4 



q S t 1 



veer furtner co- 



re creserv 



o ; 



rccra ■ 



tcor 




p f P r re 



„ ^ 4- w ^ h 



. nt er-me t a 1 -die lec t r i c layer or, a serucoriducror substrate by plasma 
;hemical vapor deposition can be carried oat by the operating steps 
: providing a pre-processed semiconductor substrate; 



at least 300 C C for a lenqth of time sufficient 



) u t g a s a 



cost rate; ana conauc 



a v . 



c- o 



ster 



se: 



The nethco nay 



nc.uae tee 



ting me p r a s rsa process en a rto e r price 
me dopes i c L en siee to a pressure of not higher than 1C 
tne step of cleaning a surface cf the serciconauctc 
nitrous oxiae ;NC) ciasma. The method rtav further inc 



r r , or 



V7 3 f ° r h 1- 



s t. e o c 



cnamoer 



crecursor oas cf silane into the plasroa 
ut the deposition process, or 
itreus oxide into 



1 s 01 s 1 1 a n e an: 



:a r r ' 



: n e net! r 




; p 1 is a 



ting 



iship for a present invention plasma 



he temperature / 1 inu 
dsoos it icr p r o c e s * 



taure 2 is a orach lliustratina the fabricatic 



waters processed prior to and after the implementation of the 



is a qraoh iilustratma dariv aefect 



or 



, ; .. . .. . . 



o r 



- ~r 



p. • 1 r" i r 



:aee uric 



re aecos r : 



cracKrra ct 



:r aecosicea can oe minimized or eiimma' 



toe serriccrcr 



uamoer oy plasma energy to a temperature of at 
a time period sufficient to outgas the surface of 
r wafer o r 1 o r to the deposition c r o c e s s The 



at least 330 °C for a ti: 



i O v^i O >■ ! 



;ne 



?atea a * 



a v 6r "an C6 c arris a 



o u s a :-; i a 



• n e C _ -ci S ^ 3 



ocess nay 



a c ^ a T> ' 1 h ^ r t e ^ o ^ a t ^ r~ ^ o^ 7 



,f^~ Trc present invention r.ove± metnco "or treating a 

iieleotnc film to suppress high-density plasma ; HiP' cxicie defect 
;an be carried out before the deposition process of the dielectric 



^ c; ^ ^ c r o c e s s c n a rr o e r 



-aensi :v c.asia 



is e x eerier. 



■an f i 1 1. i no 



y , has i a r ae : y 



.avers as 



e; ,o ro '-^ p. ~| 1 1 *~~ r~ t~ , 



:re-t reatment 



O "I P V IT C 1~ O 



:eu tne oresen: 



instance, by 



_na 



±mes . 



■ s e s s can c ■ 



qecusiy ccnouctea a: a temperature 



pe 



' C and about 400 



about 



; r v e n t r c n presides a sc^ut^on t 
can otherwise 0 e a d 0 o film o e e 1 i n a 
An average yield improvement can 

e . It h a s peer f o u n o that the v c 



p; p u> _ T r V 'T ^ ' ^ a i ^ 

^ n a c c ■ n i a mm n a 0. i c n 
be realized from 



_ C ^ ^ C : 1 _ V 



